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Early Ontogenesis in ChickensSome Quantitative Measurements
DR. KASHMIR! L. ARORA
Drake University
os. Some of these criteria are still in
general use for comparing the rat~s
of development in embryos from different strains or breeds of birds. The
use of these criteria is, however, very
limited and in some cases almost impracticable for measuring the growth
of the embryo during the early development. Instead, morphological me~surements in the rate of growth of different embryonic structures can be
used during early stages.
As the embryo continues to grow,
certain embryonic and extra-embryonic structures undergo more rapid
growth and differentiation than
others. Some of these structures and
areas lend themselves easily to measurement and quantification. Their use
has been shown to be a meaningful
and convenient means of staging the
embryos at a given incubation age
and also for comparing rates of development between embryos. Table I
contains the list and Table II contains
the average size of such embryonic
structures and areas in chick embryos
during the first five days of incubation.
Prior to examination, each embryo
is stained in-situ with a vital strain
( Neutral Red or Nile Blue Sulfate) .
Measurements are made with the aid
of a Vernier Caliper under a suitable
dissection microscope, according to
the scheme presented in Figures 1, 2,
and 3, depending upon the length of
incubation.

Introduction
D eveloping bird's eggs have been a
material of choice for the workers investigating various physical and
chemical phenomena
associated
with development
since the turn of
the twentieth century. Very recently, attention has
been focused on
the
examination
Arora
and elucidation of
the roles played by genetics and various extrinsic environmental factors in
the development of early embryos.
For the quantitation of progressive
development in the embryos, certain
criteria such as the relative size or
weight, dry weight, total nitrogen,
DNA content, total ash or calcium
and phosphorous have been widely
utilized, particularly for older embryDr. Arora is an exchange professor from
India . He holds a degree in Veterinary
Medicine from the College of Veterinary
Medicine, Panjab, India, and a Ph.D. degree
in genetics from Washington State University, Pullman. After his Ph.D. program h_e
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Table I
Embryonic structures found useful for comparing developmental rates
in chicken embryos, up to five days of incubation
Incubation length (hours)

Structure

Up to 24 hours

Diameter of the blastoderm
Length of the area pellucida

Between 24 and 48 hours

Length of the area pellucida
Number of somites
Length of the embryo

Between 48 and 72 hours

Width of one side of the area vasculosa

Between 72 and 120 hours

Length of the embryo
Length of the brain
Length of the hind limb bud
Length of the wing bud

4. Allow them to dry thoroughly for
one or more days in a dust free
place.
5. Place the dried agar plates in a
large volume of 1 per cent Neutral Red or Nile Blue Sulfate and
let them stand for one or more
days in a regular coplin jar.

Method of preparing stain-impregnated agar:
1. Prepare 1-2 per cent solution of
agar in distilled water.
2. Boil briefly until agar is completely dissolved.
3. While still warm, pour thin films
of solution on cleaned microscopic slides. (Avoid entrapping air
bubbles. )

Table II
Average measurement of critical embryonic structures
Areas or Structuresa

Length of incubation (hours).
8

Length of area pellucida
2.7
Width of one side of the disc 1.7
Total width of the disc
5.8
Length of the embryo
Number of somites
Width of one side of area vasculosa
Length of the hind limb bud
Length of the wing bud
Length of the brain

18

24

48

3.6
3.4
7.9

4.2
5.2
13.0
1.8b
1.8

9.2
7.lb
18.5
3.8

72

96

120

7.lc

7.7c

9.4c

6.6
0.5
0.3
4.lc

1.6
1.3
5.oc

3.3
2.8
7.2c

aAU measurements are in millimeters.
bMeasurements made from tip of head to H enson's node ( along a straight line).
CMeasur,e ments made along a straight line, from neck bend to caudal bend.
dMeasurements made along a straight line, from the anterior border of diencephalon to
the posterior end of myencephalon.
·
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6. Wash off the excessive dye and
allow the agar to dry again.
These plates can be kept indefinitely in a dust proof wrapping.
Method of Staining Embryos In-Ovo:
l. After removing the eggs from the
incubator, a small window is cut
in the shell just above the embryo. An egg candler will be
helpful in locating the embryo in
the egg. Hold the egg in front of
the candler and make a circular
mark on the shell delineating the
boundaries of the embryo.
2. Scrape off a narrow strip of the
stained agar film with the help of
a scalpel or razor blade ( after the
agar has been fully moistened
and appears swollen).
3. Place this piece of stained agar
on the vitelline membrane immediately over the embryo. Following this put one to two drops
of normal saline solution over the
top of this agar piece in order to
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Figure 2. Chicken Embryo: 40 Hours of
Incubation
A=length of embryo
B=length of area pellucida
C=width of one side of area vasculosa
D=width of area pellucida
E=somites

keep the agar moist. If allowed to
dry, the agar piece will stick to
the embryo and will be difficult
to remove.
4. Carefully remove the agar piece
after two to three minutes with
the help of a fine forceps. Do not
overstain the embryo.
5. Let the dye diffuse for a few
minutes before examining the embryo under the microscope.
Sometimes it is better to remove
the vitelline membrane from the
area just above the embryo for
easy viewing.
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Depending upon the rate of development and the duration of incubation, similar morphological criteria
can be established for other Avian
species such as Turkeys, Quails,
Pheasants, Pigeons, etc.
Quantitative measurements based
upon these criteria have been used
successfully in a variety of studies de-
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Figure 1. Chicken Embryo : 18 Hours of
Incubation
A=diameter of blastoderm
B=width of one side of blastoderm
C=length of primitive streak
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vestigation of certain genetic and environmental factors in the production
of teratologies, for the estimation of
the time of death, and for the studies
of abnormal embryogenesis.
The aim of this report is to acquaint
people interested in the field of developmental biology with a method of
examining the chick embryo at early
stages of development. Work of this
nature can be easily adapted to project work by students at college and
high school level. Studies of the effects of different environmental factors such as gases, temperatures, level
of humidity, etc., on the development
of early embryos are of both fundamental and applied interest.

B

Figure 3. Chicken Embryo at 5 Days
of Incubation
A. Length of brain
B. L ength of embryo
C. L ength of wing bud
D . L ength of hind limb bud
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termining the effect on early embryonic development of such factors as
preincubation of the egg, parental
genotype, environmental conditions
during storage and during incubation
and age and nutrition of the dam laying egg. In addition, the extent of relationship between various morphological traits during early development offers an opportunity for the in-

6

